In 2003, the U.S. Preventive Services Task Force concluded that evidence was insufficient to advise for or against routinely screening all pregnant women for gestational diabetes mellitus.
G
estational diabetes is currently defined as any degree of glucose intolerance with onset or first recognition during pregnancy (1) (2) (3) (4) . Its prevalence in the United States is 1% to 14%, depending on population characteristics (1, 5) . As obesity and diabetes mellitus have become more prevalent in U.S. women of child-bearing age (6), so has gestational diabetes (7, 8) .
Although the American Diabetes Association, the American College of Obstetricians and Gynecologists, and the World Health Organization (1, 2, 4, 9) recommend screening most pregnant women for gestational diabetes between 24 and 28 weeks' gestation and screening highrisk pregnant women (for example, those with a personal history of gestational diabetes or marked obesity) at the first antenatal visit (1, 2, 4, 10) , the U.S. Preventive Services Task Force (USPSTF) concluded in 2003 that there was insufficient evidence to advise for or against routinely screening all pregnant women (11). At that time, fair to good evidence showed that screening combined with therapy for gestational diabetes could reduce fetal macrosomia, but insufficient evidence supported other health benefits for mothers or infants (11).
The USPSTF considers the potential benefits and harms of screening, and weighs the net benefit when evaluating the evidence for screening. A potential harm of gestational diabetes screening is unnecessary glucose testing and treatment of many women who would not ultimately develop problems related to gestational diabetes. Potential benefits include reduction in maternal preeclampsia, stillbirth, brachial plexus injuries, and clavicular fractures due to macrosomia (4). A major challenge in evaluating the evidence for the benefits and harms of gestational diabetes screening is the range of adverse maternal and neonatal outcomes associated with untreated gestational diabetes. With the USPSTF, we developed an analytic framework (Figure 1 ) that incorporated 5 key questions to guide the current systematic review:
1. Does screening for gestational diabetes lead to a reduction in perinatal morbidity and mortality for mother or infant? A) After 24 weeks' gestation? B) During the first trimester and up to 24 weeks' gestation?
2. What are the sensitivities, specificities, reliabilities, and yields of current screening tests for gestational diabetes? A) After 24 weeks' gestation? B) During the first trimester and up to 24 weeks' gestation?
3. Does treatment of gestational diabetes lead to reduction in perinatal morbidity and mortality for mother or infant? A) After 24 weeks' gestation? B) During the first trimester and up to 24 weeks' gestation?
4. What are the adverse effects associated with screening for gestational diabetes?
5. What are the adverse effects associated with treatment of gestational diabetes?
METHODS
We followed the USPSTF's standard methods for systematic reviews and rating the quality of evidence (12).
Data Sources and Searches
For each key question, we searched the following databases for literature published from January 2000 to 15 November 2007: MEDLINE, Cochrane Central Registry of Controlled Trials, Cochrane Database of Systematic Reviews, Database of Abstracts of Reviews of Effects, Health Technology Assessment Database, and National Institute for Health and Clinical Excellence. These searches were supplemented by a search for literature on screening before 24 weeks' gestation published from 1966 to 1999 (Appendix Table 1 , available at www.annals.org). Articles were also obtained from outside experts and through reviewing bibliographies of other relevant articles and systematic reviews. Two authors also reviewed all articles cited in the 2003 USPSTF evidence synthesis (11).
Study Selection
We included studies that examined 1 or more of the selected outcomes and used the 1-or 2-step screening method and the diagnostic criteria of the American Diabetes Association, American College of Obstetricians and Gynecologists, or World Health Organization (1, 2, 9, 13, 14) . The 1-step method (an oral glucose tolerance test), in which a 75-g or 100-g oral glucose load is administered in a fasting state without previous plasma or serum screening (1) , is most commonly used outside the United States. The 2-step method is common in the United States and involves an initial test after administration of 50 g of glucose (1, 2, 14) , followed by an oral glucose tolerance test to confirm the diagnosis for patients with an abnormal initial result (glucose level, Ն7.2 mmol/L [Ն130 mg/dL] or Ն7.8 mmol/L [Ն140 mg/dL]).
Using inclusion criteria developed for each key question (described in Appendix Table 2 , available at www .annals.org), we first sought randomized trials to assess the potential benefit of gestational diabetes screening and treatment in improving final health outcomes, and then prospective cohort studies if trials were not available. Any study design was considered in the evaluation of potential harms. Inclusion criteria were also less stringent for study harms.
Data Extraction and Quality Assessment
Literature searches were focused for each key question but were reviewed with all key questions in mind. Neonatal outcomes evaluated were mortality (stillbirth or neonatal death); brachial plexus injury; clavicular fracture; and neonatal intensive care for hypoglycemia, hyperbilirubinemia, or the respiratory distress syndrome. Maternal outcomes were mortality and preeclampsia or pregnancyinduced hypertension.
For all included studies, 1 primary reviewer abstracted relevant information into standardized evidence tables (full evidence review available at www.ahrq.gov/clinic/uspstfix .htm). A second reviewer checked the abstracted data for accuracy. Two investigators critically appraised and rated the quality of all included articles by using USPSTF quality criteria (12) . If the investigators disagreed on study content or quality, a third investigator reviewed the study and disagreements were resolved by consensus.
Data Synthesis
Studies were synthesized qualitatively rather than quantitatively because of heterogeneity and were categorized according to whether diagnosis and treatment occurred before or after 24 weeks' gestation and whether the comparison was against no treatment or a comparison treatment. Because this was a qualitative synthesis, we reported the statistics as published in the original studies; when reported, we used the 95% CI. If the 95% CI was not available, we reported a P value. Studies evaluating the harms of screening were evaluated individually because of the variety of instruments used to measure the psychological effect of screening.
Role of the Funding Source
The Agency for Healthcare Research and Quality funded this work, provided project oversight, and assisted with internal and external review of the draft evidence synthesis. The authors worked with 4 USPSTF members to develop the analytic framework and resolve issues involving the scope of the review.
RESULTS
We reviewed 1607 English-language abstracts and 288 full-text articles. Figure 2 summarizes the search and selection process, which resulted in the inclusion of the following articles: 7 randomized, controlled trials reported in 8 publications that tested interventions that alter glycemic control and reported specified health outcomes in women receiving a diagnosis at 24 weeks' gestation or later (key question 3A) (15-22); 1 prospective study addressing treatment of women in whom gestational diabetes was diagnosed before 24 weeks' gestation (key question 3B) (23); and 3 studies reporting harms of screening for gestational diabetes (key question 4) (24 -26). One additional article, along with 6 of the 8 articles related to key question 3, reported adverse effects of treatment (key question 5) (15-19, 21, 27 No articles met our inclusion criteria for this key question. Although 2 studies reported the sensitivity or specificity of gestational diabetes screening for at least 1 of the specified health outcomes (28, 29), both were limited by using a mixture of treated and untreated women to evaluate sensitivity and specificity and by lack of blinding of treating providers to screening results. The pending Hyperglycemia and Adverse Pregnancy Outcome prospective cohort study of 25 000 pregnant women will probably address these limitations (30). In sum, there was little available evidence on sensitivity and specificity for our primary health outcomes; evidence was available only for macrosomia, which was not an outcome of primary interest to us.
Key Question 3

Does treatment of gestational diabetes lead to reduction in perinatal morbidity and mortality for mother or infant? A) After 24 weeks' gestation? B) During the first trimester and up to 24 weeks' gestation?
Seven randomized, controlled trials of gestational diabetes treatment after 24 weeks' gestation (15-22) and 1 prospective cohort study (23) compared outcomes of women given a diagnosis at the first prenatal visit with outcomes of women given a diagnosis after 24 weeks' gestation. Appendix Tables 4 and 5 (available at www.annals .org) summarize these studies, and details are available in the full evidence review (www.ahrq.gov/clinic/uspstfix .htm).
Diagnosis and Treatment at More Than 24 Weeks' Gestation
Treatment versus No Treatment of Gestational Diabetes.
We found 2 eligible randomized, controlled trials that tested treatment versus no treatment of gestational diabetes detected in universal screening programs. We judged 1 to be good quality (16) and the other to be fair quality (22) .
The good-quality ACHOIS (Australian Carbohydrate Intolerance Study in Pregnant Women) study was a multicenter, blinded, randomized, controlled trial that in-cluded 1000 women and was conducted at 14 sites in Australia and 4 sites in the United Kingdom (16). It was designed to determine whether the treatment of mild gestational diabetes would reduce perinatal complications and to assess the effects of treatment on maternal outcomes, mood, and quality of life. Inclusion criteria were a singleton or twin pregnancy at 16 to 30 weeks' gestation and positive result on 2-step screening for mild gestational diabetes by current World Health Organization criteria with a 75-g oral glucose tolerance test (2-hour glucose level, 7.8 to 11.0 mmol/L [140 to 200 mg/dL] and fasting plasma glucose level Ͻ7.8 mmol/L [Ͻ140 mg/dL]). At the time of the study, these glucose criteria were defined by the World Health Organization as glucose intolerance of pregnancy (that is, intermediate between normal and gestational diabetes), and thus it was considered ethical to randomly assign and evaluate treatment compared with a blinded untreated group. The intervention group received both individualized dietary advice and instructions to selfmonitor glucose levels 4 times daily until glucose values were at the normoglycemic goal (fasting glucose level of 3.5 to 5.0 mmol/L [63 to 99 mg/dL]) for 2 weeks. Insulin treatment was initiated and the dosage titrated as needed to achieve glycemic goals (20% of women in the intervention group required insulin). The treated group gained statistically significantly less weight during pregnancy than the untreated group (8.1 vs. 9.8 kg; adjusted mean difference, Ϫ1.4 kg [95% CI, Ϫ2.3 to Ϫ0.4 kg]), but the study did not collect data on glucose values (Crowther CA. Personal communication. 25 July 2006.) and therefore does not allow estimation of the relative effect of glycemic control compared with weight control on outcomes.
The rate of serious perinatal complications (stillbirth or neonatal death, shoulder dystocia, bone fracture, or nerve palsy) was lower in the treated group than in the untreated group after adjustment for maternal age, race, and parity (relative risk, 0.33 [CI, 0.14 to 0.75]). The relative risk for these individual perinatal outcomes was not calculated between groups because no patients in the treatment group died or developed bone fracture or nerve palsy. Overall, 7 infants in the treatment group had serious perinatal complications (all shoulder dystocia) compared with 23 infants in the untreated group (5 who died, 1 with a fractured humerus, 3 with nerve palsy, and 16 with shoulder dystocia). Shoulder dystocia was not a specified health outcome for this evidence review, and critics of ACHOIS believe that the composite outcome was misleading because shoulder dystocia accounted for most adverse outcomes (31). The ACHOIS investigators did not specifically report the rate of admission to the neonatal intensive care unit Maternal: None reported maternal death or found significant differences in gestational hypertension with treatment.
Clinical Guidelines Screening for Gestational Diabetes Mellitus
No evidence available for metformin. The Metformin in Gestational Diabetes trial is in progress. Neonatal: Outcomes did not differ with treatment or improved if treatment improved glycemic control (e.g., neonatal hyperbilirubinemia and hypoglycemia).
Maternal: Women with early-onset gestational diabetes (first antenatal visit) were significantly more likely to have preexisting chronic hypertension, hypertension, combined preeclampsia (preeclampsia and superimposed preeclampsia) than those diagnosed before 24 weeks.
-
Neonatal:
Neonates of women with early-onset gestational diabetes were more likely to have perinatal death and hypoglycemia.
Maternal: Limited data are mixed on whether anxiety/quality of life is worsened in the first several weeks after screening. The RCT found no differences between women who screened positive vs. those who screened negative in measures of anxiety, depression, or concern for baby's health immediately after screening or later in pregnancy. The prospective cohort study found that health perceptions (in a minority of self-reported health domains) were worse at 30 weeks' gestation among screening-positive women but did not differ at 36 weeks' gestation or 6 weeks' postpartum. The cross-sectional study found no differences in anxiety or depression at 35 weeks. No data are available for metformin.
Neonatal: Limited data in small studies found no harm to the fetus; we found no good-quality data on other potential harms to the offspring associated with maternal treatment of gestational diabetes.
but identified no statistically significant differences by treatment group in infants who required intravenous therapy for hypoglycemia, phototherapy for jaundice, or supplemental oxygen more than 4 hours after birth (Appendix A fair-quality randomized, controlled trial reported in 1966 (22) found that treatment in a screened population of women at high risk for gestational diabetes reduced macrosomia but not perinatal death. Initial treatment was a small daily dose of insulin (10 units per day). Of note, this trial occurred when home glucose monitoring was unavailable; thus, the ability to achieve tight glycemic control was limited.
Treatment Comparisons for Gestational Diabetes. Five randomized, controlled trials (reported in 6 publications) compared different treatment strategies for gestational diabetes. One was good quality and the other fair quality, and none blinded participants to treatment. Heterogeneity of treatment precluded quantitative synthesis.
The best comparative evidence came from a trial of 404 predominantly Latina women with gestational diabetes in whom diet therapy had failed and were randomly assigned to receive glyburide or insulin (glyburide is not currently Food and Drug Administration-approved for gestational diabetes). The investigators found excellent and similar control in both groups (mean glycosylated hemoglobin level, 5.7% in the glyburide group and 5.6% in the insulin group) and no differences in maternal weight gain or neonatal outcomes (20) .
A fair-quality trial (n ϭ 68) compared women who had mild gestational diabetes treated with diet and home glucose monitoring to women treated with diet and no monitoring (15). Compared with the unmonitored group, the glucose-monitored group achieved statistically significantly lower glycosylated hemoglobin levels at 32 weeks, with no significant difference in hypoglycemia frequency and no neonatal deaths in either group.
Another trial compared insulin given 4 versus 2 times per day and found mean hemoglobin A 1c values of 5.5% and 5.8%, respectively (mean difference, Ϫ0.3% [CI, Ϫ0.4% to Ϫ0.2%]) (21). The only perinatal death occurred with a mother in the twice-daily insulin (less intensive) treatment group. The relative risks for neonatal hypoglycemia (0.12 [CI, 0.02 to 0.97]) and hyperbilirubinemia (0.51 [CI, 0.29 to 0.91]) were also lower with more frequent dosing.
Diagnosis and Treatment before 24 Weeks' Gestation: Early versus Late Screening
We identified no randomized, controlled trials of screening and treatment before 24 weeks' gestation in high-risk women. However, in a fair-quality prospective cohort study (23), women with early-onset gestational diabetes were more likely to have hypertension (18.5% vs. 5.9%; P ϭ 0.006), mostly because of a higher rate of preexisting chronic hypertension (10.8% vs. 2.4%; P ϭ 0.010); were more likely to have preeclampsia (6.2% vs. 0.6%; P ϭ 0.020); and had higher mean fasting, 2-hour postprandial, and predinner glucose levels. In addition, 33.9% of women with an early diagnosis of gestational diabetes required insulin, compared with 7.1% of those given a late diagnosis (P Ͻ 0.001). The neonates of women with an early diagnosis were more likely to have perinatal death (6% vs. 0%; P ϭ 0.020) and hypoglycemia (8% vs. 0%; P ϭ 0.005) but not respiratory distress (5-minute Apgar score Ͻ7) or admission to an intensive care unit.
Key Question 4
What are the adverse effects associated with screening for gestational diabetes?
Three fair-quality studies (2 prospective cohort and 1 cross-sectional) addressed the psychological effect and burden of screening, which we considered to be the primary harms associated with screening (24 -26).
The first cohort study assessed 209 Australian women by using the Spielberger State-Trait Anxiety Inventory, the Edinburgh Postnatal Depression Scale, and the ShortForm 36 (SF-36) before gestational diabetes screening at 24 to 28 weeks and again at about 36 weeks (24). The investigators found no statistically significant associations of anxiety, depression, or concern for the baby's health with glucose challenge test results. Of note, women in the late third trimester who had negative results reported less vitality and greater social functioning than those who had positive results, but the researchers found no differences in any other SF-36 domain. Women with negative glucose challenge results were more likely than those with positive results to rate their screening experience as positive (77% vs. 57%; P Ͻ 0.010), but they did not differ in likelihood of requesting screening during subsequent pregnancies.
The other cohort study involved 50 women with gestational diabetes and 50 with normal glucose tolerance. The gestational diabetes group had higher mean scores on the Mental Health Inventory 5 (13.9 [SD, 4.8] vs. 11.4 [SD, 3.8]; P ϭ 0.004) and higher mean anxiety scores on the Spielberger State-Trait Anxiety Inventory (40.6 [SD, 13.3] vs. 34.2 [SD, 9.9]; P ϭ 0.007) than women with normal glucose tolerance at 30 weeks' gestation (26). There were no statistically significant differences, however, at 36 weeks' gestation or 6 weeks' postpartum. The gestational diabetes and control groups also did not differ in attitudes about gestational diabetes testing during any assessment period.
The cross-sectional study assessed psychological status around 35 weeks' gestation in 68 women with gestational diabetes and 50 nondiabetic pregnant controls (25). The Clinical Guidelines Screening for Gestational Diabetes Mellitus researchers found no differences between groups in mood according to the Profile of Mood States Bipolar Form.
Key Question 5
What are the adverse effects associated with treatment of gestational diabetes?
Potential adverse effects of gestational diabetes treatment included physical (maternal hypoglycemia, maternal side effects of oral hypoglycemic agents or insulin, teratogenicity in the neonate) and psychological effects. Two good-quality (16, 19) and 5 fair-quality (15, 17, 18, 21, 27 ) studies addressed this question.
Treatment versus No Treatment of Gestational Diabetes
An analysis of ACHOIS compared measures of quality of life, depression, and anxiety between subsets of 332 (of 490) treated and 350 (of 510) untreated women (16). Six weeks after diagnosis, the treated and untreated groups differed significantly on 6 quality-of-life components on the SF-36, with all differences favoring treatment (32, 33). At 3 months' postpartum, 3 SF-36 components (physical functioning, general health, and overall physical component) were better with treatment. Five of the 6-week differences, however, were no longer statistically significant (16). The relative risk for postpartum depression was 0.46 (CI, 0.29 to 0.73) with gestational diabetes treatment compared with no treatment. Scores on the Spielberger StateTrait Anxiety Inventory did not differ between treated and untreated women 6 weeks after diagnosis or 3 months' postpartum. These analyses did not report hypoglycemia rates.
Studies Comparing Gestational Diabetes Treatments
A good-quality randomized, controlled trial evaluated potential harms of glyburide versus insulin (19). Only 4 women in the glyburide group, compared with 41 in the insulin group, experienced hypoglycemia (glucose level Ͻ2.2 mmol/L [Ͻ40 mg/dL]; P ϭ 0.030), and none of the women reported severe hypoglycemia.
A fair-quality randomized, controlled trial of primarily Latina women randomly assigned to neutral protamine Hagedorn insulin (NPH) plus insulin lispro (an insulin analogue) versus NPH plus regular insulin assessed the safety of lispro (18). Maternal hypoglycemia (glucose level Ͻ3.1 mmol/L [Ͻ55 mg/dL]) was rare in both groups before all meals. However, the only statistically significant difference in number of hypoglycemic episodes was for fasting prebreakfast measurements (a mean of 0.93% [SD, 1.04%] of measures in the regular insulin group were in the hypoglycemic range vs. 0.65% [SD, 0.13%] of those in the lispro group; P ϭ 0.025).
Of the remaining fair-quality studies, only 1 reported on maternal hypoglycemia (21). Of 274 Israeli women with gestational diabetes who were randomly assigned to insulin treatment 4 times daily (compared with 2 times daily), excellent glycemic control further improved with 4-times-daily insulin (mean hemoglobin A 1c value, 5.5% vs. 5.8%; mean difference, Ϫ0.3% [CI, Ϫ0.4% to Ϫ0.2%]) but did not increase hypoglycemic episodes necessitating help from another person (21). Another trial comparing preprandial versus postprandial glucose monitoring to guide insulin treatment in gestational diabetes did not report specific rates of maternal hypoglycemia (17). However, there were no significant differences between the treatment groups in hospitalization to optimize glycemic control during pregnancy (relative risk, 0.7 [CI, 0.2 to 3.1] for preprandial vs. postprandial monitoring) (17). One fair-quality prospective cohort study used the Profile of Mood States Bipolar Form to evaluate emotional adjustment to diagnosis and treatment of gestational diabetes in 206 women with newly diagnosed gestational diabetes who required diet or insulin therapy and 95 pregnant controls (27). The overall mean values on each of the 6 mood scales did not statistically significantly differ between the diet-or insulin-treated groups. In analyses that stratified good versus poor glycemic control, women with better control had significantly better mood scores.
DISCUSSION
We identified no randomized, controlled trials of gestational diabetes screening at 24 weeks' gestation or later. We believe it is unlikely that such a study will ever be conducted in the United States given the relatively common clinical practice of gestational diabetes screening and institutionalized ethical constraints for research in human subjects. We also found no high-quality evidence on sensitivity or specificity of gestational diabetes screening for primary neonatal outcomes (stillbirth; neonatal death; brachial plexus injury; clavicular fracture; and neonatal intensive care for hypoglycemia, hyperbilirubinemia, or the respiratory distress syndrome) or for primary maternal outcomes (death and preeclampsia or pregnancy-induced hypertension). However, we did find new good-quality evidence that treatment of a screening-detected population with mild gestational diabetes reduced serious neonatal (as a composite outcome) and maternal (preeclampsia or gestational hypertension) outcomes in a population similar to the United States in ethnicity and obesity (16). This new evidence adds to evidence from a 1966 study that found a reduction in macrosomia with gestational diabetes treatment compared with no treatment (22). Several of the trials comparing gestational diabetes treatments also suggest that improved glycemic control with intensified management (whether postprandial monitoring or insulin given 4 times daily) reduces perinatal complications.
Regarding potential harms associated with gestational diabetes screening at 24 weeks' gestation or later and treatment, evidence suggests that during the first few weeks after screening, women with positive results on screening for gestational diabetes may report higher anxiety, more psychological distress, and poorer perceptions of their gen-eral health than women with negative results. However, these differences do not persist into the late third trimester or postpartum period. There also appears to be no longterm differences between women with positive and those with negative screening results in the experience of screening or likelihood of requesting screening for gestational diabetes during future pregnancies. Limited evidence suggests that quality of life is not worse in women receiving gestational diabetes treatment than in women not receiving treatment.
Our review found limited evidence on screening and treating gestational diabetes diagnosed before 24 weeks' gestation. One fair-quality prospective cohort study suggests that an early diagnosis of gestational diabetes may represent pregestational diabetes, because women given an early diagnosis were more likely to require insulin and had a higher proportion of perinatal deaths and neonatal hypoglycemia than those with a late diagnosis. The number of U.S. women who are obese and thus are at risk for both type 2 diabetes and gestational diabetes is increasing; thus, data on the risks and benefits of early gestational diabetes screening would be useful.
This review had several limitations. First, there is no consistent standard for gestational diabetes screening or diagnosis. The USPSTF limited this review to current national and international standard criteria for gestational diabetes diagnosis to maintain consistency in interpreting potential benefits and harms. This consistent definition resulted in eliminating some studies considered in other reviews. Second, we only assessed potential benefits of gestational diabetes screening during the perinatal and immediate postpartum period. It is well recognized that women who develop gestational diabetes during pregnancy have an increased risk for future type 2 diabetes after pregnancy (34), and long-term benefits to a mother or her future child might arise from gestational diabetes screening during pregnancy. Third, we reviewed a select group of outcomes. We did not systematically review intermediate outcomes (such as macrosomia, cesarean section/operative delivery, induction of labor, perineal lacerations, shoulder dystocia), but we did abstract and describe these outcomes when they were reported in the studies that addressed our primary outcomes (available in the full review at www.ahrq .gov/clinic/uspstfix.htm). Of note, ACHOIS found that, in women receiving gestational diabetes treatment, there was improvement in a composite outcome that included intermediate outcomes plus the primary outcomes that were the focus of this review. Fourth, the USPSTF also explicitly excluded antepartum surveillance (for example, ultrasound and non-stress test evaluations of the pregnancy to determine whether delivery should be induced) from the scope of this review. Finally, the economics of gestational diabetes screening was beyond the scope of this update.
Ongoing studies will address important gaps in the literature. The Hyperglycemia and Adverse Pregnancy Outcome study, a prospective cohort study of 25 000 pregnant women screened at 24 to 32 weeks' gestation in 10 countries, is nearing completion. This study will provide information on how glycemic level may relate to outcomes (cesarean section rates, fetal size, neonatal hypoglycemia, and fetal hyperinsulinemia) and will help to identify an ideal diagnostic threshold (35). A multicenter randomized, controlled trial in the Maternal-Fetal Medicine Units Network is studying outcomes with treatment versus no treatment of mild gestational diabetes detected by a 2-step approach. For the 1-hour 50-g glucose challenge test, values were 7.5 mmol/L (135 mg/dL) to 11.1 mmol/L (200 mg/dL); for the 3-hour 100-g oral glucose challenge test, a normal fasting level was less than 5.3 mmol/L (Ͻ95 mg/dL), and 2 of the 3 remaining postchallenge measurements were abnormal (36 -38). Other trials are evaluating the efficacy and safety of metformin in pregnancy (39, 40).
Unfortunately, no high-quality evidence is available on screening and treatment of gestational diabetes among high-risk women in the first trimester. Screening can identify previously unrecognized type 2 diabetes and the transient abnormality of glucose tolerance during pregnancyboth currently defined as gestational diabetes. It is important to evaluate the effect of these gestational diabetes conditions on maternal and fetal outcomes separately in future studies. 7. Not 1 of the included treatments for gestational diabetes (e.g., thiazolidinediones) 8. Editorials, comments, and letters 9. Nonsystematic reviews 10. Did not address 1 of the key questions 11. Systematic review, but search strategy too old to be relevant for our interval update of the USPSTF 2003 gestational diabetes review 12. SER used as source document 13. Prevalence outside United States 14. Prevalence-only articles 15. Natural history-only articles 16. Did not report sensitivity and specificity criteria to assess specified health outcomes in the analytic framework 17. Poor quality * To convert glucose values in mg/dL to mmol/L, multiply by 0.05551. ADA ϭ American Diabetes Association; CCT ϭ clinical controlled trial; NDDG ϭ National Diabetes Data Group; NICU ϭ neonatal intensive care unit; OGTT ϭ oral glucose tolerance test; RCT ϭ randomized, controlled trial; SER ϭ systematic evidence review; USPSTF ϭ U.S. Preventive Services Task Force; WHO ϭ World Health Organization. Gynecol. 1998; 178:1321-32. [PMID: 9662318] Study design Agardh CD, Aberg A, Nordé n NE. Glucose levels and insulin secretion during a 75 g glucose challenge test in normal pregnancy. J Intern Med. 1996; 240:303-9. [PMID: 8946813] No information on yield (prevalence), sensitivity/specificity, or reliability Agarwal MM, Dhatt GS, Punnose J, Zayed R. Gestational diabetes: fasting and postprandial glucose as first prenatal screening tests in a high-risk population. J Reprod Med. 2007; 52:299-305. [PMID: 17506370] Did not report sensitivity and specificity criteria to assess specified health outcomes Agarwal MM, Dhatt GS, Punnose J, Koster G. Gestational diabetes in a high-risk population: using the fasting plasma glucose to simplify the diagnostic algorithm. Eur J Obstet Gynecol Reprod Biol. 2005; 120:39-44. [PMID: 15866084] Did not address morbidity and/or mortality Agarwal MM, Dhatt GS, Punnose J, Koster G. Gestational diabetes: a reappraisal of HBA1c as a screening test. Acta Obstet Gynecol Scand. 2005; 84:1159-63. [PMID: 16305701] Did not use designated diagnostic test or diagnostic criteria Agarwal MM, Dhatt GS, Punnose J, Koster G. Gestational diabetes: dilemma caused by multiple international diagnostic criteria. Diabet Med. 2005; 22:1731-6. [PMID: 16401320] Prevalence outside United States Agarwal MM, Hughes PF, Ezimokhai M. Screening for gestational diabetes in a high-risk population using fasting plasma glucose. Int J Gynaecol Obstet. 2000; 68:147-8 Did not report sensitivity and specificity criteria to assess specified health outcomes Fedele D, Lapolla A. A protocol of screening of gestational diabetes mellitus. Ann Ist Super Sanita. 1997; 33:383-7. [PMID: 9542267] Prevelence-only data Feig DS, Briggs GG, Koren G. Oral antidiabetic agents in pregnancy and lactation: a paradigm shift? Ann Pharmacother. 2007; 41:1174-80. [PMID: 17535842] Study design Feig DS, Chen E, Naylor CD. Self-perceived health status of women three to five years after the diagnosis of gestational diabetes: a survey of cases and matched controls. Am J Obstet Gynecol. 1998; 178:386-93 Did not address morbidity and/or mortality Massion C, O'Connor PJ, Gorab R, Crabtree BF, Nakamura RM, Coulehan JL. Screening for gestational diabetes in a high-risk population. J Fam Pract. 1987; 25:569-75. [PMID: 3681218] No information on yield (prevalence), sensitivity/specificity, or reliability Mazze RS, Langer O. Primary, secondary, and tertiary prevention. Program for diabetes in pregnancy. Diabetes Care. 1988; 11:263-8. [PMID: 3416681] Natural history only McDonald GW, Fisher GF, Burnham C. Reproducibility of the oral glucose tolerance test. Diabetes. 1965; 14:473-80. [PMID: 14334838] Did not address 1 of the key questions McIntyre HD, Begg LM, Parry AF, Oats J. Audit of maternal and fetal outcomes in women treated for glucose intolerance during pregnancy. Aust N Z J Obstet Gynaecol. 2002; 42:23-8 Did not report sensitivity and specificity criteria to assess specified health outcomes
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